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@ Riling material for a container for preventing explosions. 



0 The invention provides a container with a filling material tor preventing the explosion of explosive liquid 
gasous, or powdered aucstsnces. stored or transported in that container. The filling material Is made of metal 
ailoy, preferably of an aluminum aBoy and is uniformly distributed within the volume oi the container. The filling 
material occupies a volume n the container between Q.5 and 5 % of the container volume. 
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lllllgg material for a container for preventing expl stons 

The present invention relates to a container with a fining material ior preventing the explosion of 
explosive liquid, gaseous or powdered substances stored or transported in said container. 

The transporter and storage Of explosive substances involves a high risk and the material damage 
due to risky handling nethods each year is considerable, not to mention accidents causing injury to human 
s fife. 

The objsct of the present invention is to provide a container with a filling material which effectively 
reduces the risk of explosion and flaring of seid substances. A further object of the invention is to prevent 
corrosion of the inner * vail of the container, 

)n accordance with the present invention, the objects are achieved by a container with a filling material 
70 according to the featu*e$ of claim 1. 

The container wiit the filling material according to the invention eliminates The explosion and flaring of 
explosive substances like, fuel oil. beruene. benzol, methyiethyl ketone, acetone, thinner, ethanol toluol 
ketanol, ether, methane, nonane. decane. propane, butane, pentane. hexane, heptane, octene. ethan ' 
acetylene and similar ; ubstancss. 

An important property of the filling material is the promotion of heat conduction within the container the 
avoidance of Static electricity build up and absorbanee of mechanical impacts to the container from* the 
outside 

The container win a filling material according to the present invention can be applied in auto fuel 
depots, LPG (liquid petroleum gas) tanks, airplanes, ships, military truck fuel depots, transport tankers n 
so land and sea as well at for petroleum pipelines or natural gas pipelines. 

An advantage of tre present Invention is that the filling material occupies only a minimal percentage of 
the container volume, according to a preferred embodiment of the present invention the filling material is in 
the form of a honeycomb shaped net. The net has the advantage that it can be easily inserted into a 
container and has a hijh mechanical stability. Tte$ form of the filling material as a net i$ especially suited 
as for targe containers such as tankers and also tor pipelines. r 
According to a pre erred method of the invention the net is fabricated from a foil, where the foil has a 
thickness of between C.04 - 0,08 mm. The foil is cut with special tools in width between 1.8 * Z - 2 4 mm 
- - with spaces of betweer 0.8 - 2 - 2.4 n^. Then ^ - 
t2king on a honeycomb -like structure. 

According to a further preferred embodiment of tne Invention the filling, material is made up of individual 
bodies each formed of crumpled pieces of metal alloy foil. The pieces are preferably strips of metal alloy 
foil or strips of the honeycomb shape metal net 

The exptosion prevention properties of the filling material depends greatly on the physical composition 
of the metal used. According to the invention an aluminum alloy ts preferred with the composition shown in 
35 claim 4 or in tha detailed table in the description of preferred embodiments. 

The density of the ;illoy is preferably 2.70 - 2.74 g/cm3. Preferably the filling material in its form for use 
has a volume weight of about 30.3 g/lt Thus the ratio of the volume of me fining material ie about 1.1 % of 
the container volume. 

Besides Ms advantage concerning the prevention of explosion the preferred alloy has the further 
advantage that it has a -ery long life time. Therefore it can be applied once and used without time limits. 

A furthBr advantage of the composition is that it acts as an anode due to low heterogenous and lonizinq 
energies of the alloy. 

Further features and advantages of the present invention are given In the following description referrinc 
to the drawing: 51 

Rg. 1 shows a p< rspective view of a roll of raw material for producing the filling material according to 
the present invention. v 

Fig. 2 shows the llling material structured as the honeycomb shape material according to the present 
invention. 
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Fig. 3 shows a fui ther embodiment of the filling materia," 
Fig. 1 shows a raw material suited for the production of the filling material according to the prerent 
invention. The roll of foil l is made ot a special aluminum alloy having the following chemical composition: 
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20 All values are perce ntages of weight. 

furthermore this special aluminum alley has the following properties: 
Ultimate Strength 30.703 P.S.I, 
Density 2.70 - 2.74 g/cr -> s 
Tensile Strength 162 in m 2 
g S Specific heat 0.22 cal/g\ C deg. 

The fail has a thickness of about 0.04 - 0.08 mm. 

Fig, 2 shows a filing material in form of a honeycomb shaped net 2, ready to be introduced in a 
container. The honeyecmb shape net is made in the form of c 3-sided prisma. The 8-sided prismas have 
four opposite sides whl :n are 2 x 2 mm, the other four sides aro 2 x 1 .7 mm. The corner height is 2 mm, 
these parts are not per >endicutar to the open floor. The honeycomb shaped safety 2 net is made of a toil, 
shown in Figure 1. with a thickness of 0-040 -0.085 mm and width jlimensjons of_ 59 - 102 - 276 mm. When 
the foil is shaped; ft is cut by a special tool to a width of between 1.8 - 2.4 mm with spac©3 of between 1.8 - 
2 - 2.4 mm. Then the foil's horizontal surfaces are raisad to a vertical position taking on a honeycomb 
shape. The size can inrrease as much as 100 % in one dimension while the honeycomb shape is being 
formed and decreases is much as 10 % In the other. The honeycomb shape safety net can be formed to 
rolls. 

The honeycomb $h sped safety net can be introduced easily in containers, either in the normal form or 
in the form of colts. 

Rg. 3 shows a further embodiment of the filling materia! according to the present invention. The filling 
material is shaped in a orm of balls 3. made of strips of the safety net according to the embodiment shown 
In Figure 2. These balls are produced by cutting the honeycomb shape net into strips 4 and crumpling the 
strips into the shape of balls. It should be noted that the form of bait is a preferred embodiment, but that 
also other forms can be used, like cubes, cones or any other form. 

The form of bails or cubes should be used, when the tiilir.g material is to be introduced easily in 
45 containers like the tanl: of a car. The diameter of the baits must be smaller than the opening of the 
container. The balls can have for example, diameters of 10. 20, 34 or 37 mm. 

The filling material shown in the Figures 1 to 3 was used for a great number of tests concerning the 
preventing of explosion. U was found that the material can prevent explosions in an types of containers and 
with alt kinds of expiosise substances. 
$Q It was further found that the material prevents corrosion in containers. Furthermore, it was found that the 
material due to its special alloy composition does not bum even at high temperatures. 

Futher It was four* J that introducing the material in a container has the effect of Faraday cage, 
preventing static electricity, which can cause corrosion. 
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Claims 

1. Container with a HBng material for preventing the explosion of explosive liquid, gaseous, or powaered 
substances, stored Or transported in that container, characterized In 

s that the filling materiel \i uniformly distributed within the volume of the container* 
that the tilting material comprises a metal alloy, and 

that the volume of the fi ling material occupies between 0.5 and S % of the container volume. 

2, Riling materia] fo a container according to claim 1, characterized in thai the material Is a honeycomb 
shape net (2). 

10 3. Filling material lor a container according to claim i. charactered in that the filling materia is 
provided in the form of individual bodies of erumplec pieces ol metal alloy foil or honeycomb shaped net, 
preferably balls having i diameter of between 10 and 50 mm. 

4. Riling material *< r a container according to at least one of claims 1 to 3, characterized in tnai the 
metai alloy is an akzmirum alloy comprising the following weight percentages: 0.16 - 1J?0% silicon artdJor 

is 0 50 - 1,70% iron and or i.0$ • 1-20% copper and/or 1.05 - 1.1$% manganese and/or 0.03 - 1,05% 
magnesium and/or 0,05 & chromium and/or 0-25% zinc and/Or 0.15 - 1.05% thallium and/or 0,01 - 1.15% 
other elements. 

5. Riling material ic r a container according to at least one of claims 1 to 4, characterized in that the 
density of the metat aJlo' is about 2.70 - 2.74 g/cm 3 . 

20 6. Filling material fcr a container according to at least one of claims t - 5, characterized in that the 
weight of the filling material prepared for use is about 30.3 g/tL 

7. Filling materiaJ f<r a container according to at least one of claims 1 * 6, char3Cterized In that the 
tilling materia] occupies between 1.0-1.3 % of the container volyme, preferably 1.1 %. 

6. Method for produMng a filling material according to at least on$ of claims 1 - 7, characterised in that 
£5 the material is made of s foil preferably having a thickness of 0.040 - 0.085 mm, and a width of 59 - 102 - 

266 mm, that the foil is :ut in widths of between 1.8 - 2 - 2.4 mm with spaces of between 1.8 - 2 * 2,4 mm 
and that the foil's horizontal surfaces are raised to a vertical position taking on a honeycomb shape - 

9. Method for produc ing a filling material for a container accordiriQ to claim fi. characterized in that while 
forming the honeycomb shape the size of the dimensions of the starting material is increased as much as 
30 100 % in one dimension and decreased as much as 10 % in an other dimension, 
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HONEYQ)MB SHAPE MATERIAL 
Figure 2 
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